Hemosuccus pancreaticus is an unusual cause of gastrointestinal bleeding that occurs as a complication of chronic or acute pancreatitis. We report a case of extremely acute-onset hemosuccus pancreaticus occurring in a patient with chronic pancreatitis over a long-term follow-up after a Puestow procedure (side-to-side pancreaticojejunostomy). The patient was admitted to our hospital due to severe anemia and tarry stools indicative of gastrointestinal bleeding. Emergent endoscopy, including gastrointestinal fiberscopy and colon fiberscopy, showed no abnormal findings. Abdominal contrast-enhanced computed tomography and hemorrhagic scintigraphy did not detect a hemorrhagic lesion. Although interventional radiology was considered for diagnosis and treatment, conservative therapy seemed sufficient to affect hemostasis. Two weeks later, however, acute intestinal bleeding with hemodynamic shock occurred, and exploration was performed without delay. Intraoperative endoscopy through an incision of the reconstructed jejunal loop in the close proximal end revealed a site of active bleeding from the side-to-side anastomotic pancreatic duct. Following a longitudinal incision of the jejunal loop, a bleeding point was sutured and ligated on direct inspection. The patient showed a good postoperative course.
Introduction
Hemosuccus pancreaticus is known to be a rare cause of intermittent upper gastrointestinal bleeding from the duodenal papilla through the pancreatic duct. In 1931, Lower and Farrel first reported that blood was expelled into the duodenum via the main pancreatic duct [1] . The term 'hemosuccus pancreaticus' was coined by Sandblom in 1970 [2] . Reported causes of hemosuccus pancreaticus include not only benign pancreatic diseases, such as acute and/or chronic pancreatitis, pancreatic cysts and pseudoaneurysms, but also pancreatic neoplasms [3] .
The diagnosis of hemosuccus pancreaticus is often difficult because the condition involves intermittent gastrointestinal bleeding. In our case, the cause of acute gastrointestinal bleeding was difficult to diagnose, due mainly to a combined history of longitudinal side-to-side pancreaticojejunostomy (Puestow procedure) [4] . Herein, we report an extremely rare case of hemosuccus pancreaticus in a long-term follow-up for chronic pancreatitis after a Puestow procedure. Furthermore, an active bleeding site could be directly inspected by intraoperative endoscopy. To our knowledge, this report is the first description of such a case in the literature, and we discuss the pathogenesis of this disease with a review of the relevant literature.
Case Report
A 47-year-old Japanese male was admitted to our hospital in November 2000 with severe anemia and tarry stools. The patient had a past history of peritoneal drainage for acute necrotizing pancreatitis at 23 years of age and a lateral pancreaticojejunostomy (Puestow procedure) for chronic pancreatitis at age 31. He experienced several episodes of tarry stools following the Puestow operation. Physical examination on admission revealed pallor conjunctiva and tarry stools. Laboratory data revealed the following lab values: RBC 181 × 10 4 /μl; hemoglobin 4.2 g/dl; hematocrit 14.1%; WBC 4.8 × 10 3 /μl; platelet count 220 × 10 3 /μl; sodium 142 mEq/dl; chloride 105 mEq/dl; total protein 6.0 g/dl; albumin 3.77 g/dl; total bilirubin 1.04 mg/dl; alkaline phosphatase 127 U/l; LDH 127 U/l; GOT 29 U/l; GPT 44 U/l; serum amylase 39 U/l; elastase-1 110 ng/dl; lipase 78 U/l. Emergent gastrointestinal fiberscopy was performed, and no abnormal lesions were found in the stomach or duodenum. Hemorrhagic scintigraphy and abdominal computed tomography were also carried out, but no hemorrhagic lesions were found. After blood transfusion, total colonoscopy was performed via insertion up to the terminal ileum, which did not reveal abnormal lesions either. Although interventional radiology was considered as a treatment option, hemostasis seemed possible through conservative therapy alone. We presumed that the bleeding point was in the upper jejunum, including the reconstructed jejunum.
Conservative treatment for several days, including several packed red blood cell transfusions, improved the patient's anemia as well as his general condition; he began to eat shortly thereafter. Two week later, more tarry stools occurred, and the patient's hemoglobin level suddenly decreased to 5.0 g/dl. At this point, he went into hemodynamic shock and subsequently underwent laparotomy without delay. After inspection of the whole abdomen, the intestine was found to contain coagulated blood in the upper jejunum. Intraoperative endoscopy through an incision in the reconstructed jejunal loop at the close proximal end revealed massive bleeding ( fig. 1a) . After suction of the bleeding and coagulation clots, an active bleeding site from the side-to-side anastomotic pancreatic duct became clear ( fig. 1b, c) . Longitudinal jejunostomy was performed, and the bleeding point was sutured and ligated. Intraoperative findings from the opened pancreaticojejunostomy are shown in fig. 2a and b. In preparation for re-hemorrhage from the pancreaticojejunostomy site, a percutaneous jejunostomy was made in the left upper abdomen.
The patient's postoperative course was uneventful. A month later, an endoscopy was carried out via the prepared jejunostomy prior to his discharge from the hospital. The ligated site was observed and complete hemostasis was confirmed ( fig. 2c ). Six months later, the percutaneous jejunostomy was closed. It has now been ten years since the operation, and the patient is alive and without recurrence.
Discussion
Intermittent gastrointestinal bleeding of unknown cause is often a diagnostic challenge during routine clinical work. Hemosuccus pancreaticus is the term coined to describe the syndrome of gastrointestinal bleeding into the pancreatic duct manifested by blood loss through the ampulla of Vater [1, 2] . Our recent experience with a patient who had acute intermittent gastrointestinal blood loss was difficult to diagnose as hemosuccus pancreaticus because the patient had previously received a Puestow procedure, resulting in masking of a bleeding site of the reconstructed jejunal afferent loop. This is an extremely rare case of hemosuccus pancreaticus following a Puestow procedure.
Hemosuccus pancreaticus has been shown to be the cause of underlying chronic pancreatitis in more than 80% of pancreatic diseases [3] . Other pancreatic causes of hemosuccus pancreaticus are rare and include neuroendocrine tumors [5] , ectopic pancreas [6] , pancreas divisum [7] , and intraductal papillary-mucinous carcinomas [8]. In chronic pancreatitis, this disease is usually caused by the rupture of a pseudoaneurysm in a peripancreatic artery to the pancreatic duct or by hemorrhage of a peripancreatic artery into the pseudocyst communicating with the pancreatic duct. In our case, abdominal computed tomography examination did not reveal a pancreatic cyst or a pseudoaneurysm in a peripancreatic artery. Operative findings showed that a hemorrhagic point was identified as an active crescendo-decrescendo arterial bleeding site via an opened pancreatic duct from the incised, lifted jejunum. Hemostasis was accomplished via direct suture ligation. Determination of the exact pathogenesis was complicated by postoperative vascular modifications, such as angiogenesis and vasculogenesis, following the Puestow procedure. It has been reported that the cause of hemosuccus pancreaticus can be a microrupture of the splenic artery with arteriosclerosis, as determined by histopathological examination of the resected specimen [9] . Peripancreatic microarterial changes such as pseudoaneurysms related to chronic pancreatitis were postulated to be responsible for the lesion.
There have been many reports concerning the effectiveness of interventional radiological therapy [10] [11] [12] [13] . In the present case, angiography could not be performed because of the patient's emergent hemodynamic pre-shock condition. Surgery is the only option for the treatment of hemosuccus pancreaticus when angiography shows no abnormal findings and interventional radiological therapy is not successful. Surgical resection is an alternative treatment for hemosuccus pancreaticus, although in our case resection of the responsible lesion was not chosen because the patient's hemodynamic condition was unstable and a brief, simple operation was needed.
Intraoperative ultrasonography and pancreatoscopy have been reported to be useful tools to confirm the source of gastrointestinal bleeding and determine the cutting line of the pancreas [14] . In our case, intraoperative endoscopy was useful to confirm the origin of the bleeding. When emergent surgery is unavoidable in a patient with intestinal bleeding of unknown etiology, intraoperative endoscopy can be a useful tool to confirm the origin of the hemorrhage.
We observed an extremely rare case of long-term hemosuccus pancreaticus during follow-up for chronic pancreatitis after a Puestow procedure. Intraoperative endoscopy was useful and effective at surgery to confirm the origin of the hemorrhage. 
